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ABSTRACT 
Background: cardiomyopathies encompass a broad spectrum of myocardial conditions which can affect the heart 
as a primary disease process or as part of a systemic disorder, evolving toward heart failure or cardiovascular death. 
Objective: this study aimed to identify the role and diagnostic potential of cardiac magnetic resonance imaging to 
diagnose and differentiate various types of cardiomyopathy. 
Patients and Methods: this study included 50 patients with suspected different types of non-ischemic 
cardiomyopathies referred from outpatient clinic of Cardiology at Al-Hussein University hospital from November 
2018 to July 2019. Results: all patients showed mild to moderate mitral regurge (100% of cases), tricuspid regurge 
was seen in 3 cases (75% of cases) and aortic regurge was seen in 4 cases (50 % of cases). The most value of MRI 
study of these patients was to differentiate whether if heart failure is related to 1ry dilated cardiomyopathy or other 
causes such as ischemia as they have different management in each group. 
Conclusion: CMR is a valuable (minimally or non-invasive) imaging technique in patients with suspected or known 
to have non-ischemic cardiomyopathies. It helps to identify the underlying cause, predict prognosis and 
responsiveness to therapy and affect management as well follow-up and most recently as primary prevention 


diagnostic tool. 
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INTRODUCTION 

Cardiomyopathy is defined as ‘a myocardial 
disorder in which the heart muscle is structurally and 
functionally abnormal in the absence of coronary heart 
disease, hypertension, valvular heart disease and 
congenital heart disease sufficient to cause the 
observed myocardial abnormality ®. 

In the investigative work up for a suspected 
cardiomyopathy, typically a considerable number of 
tests are performed, ranging from the more routine and 
straightforward tests including ECG, echocardiogram, 
and exercise treadmill, to the more invasive including 
coronary angiography, electrophysiological studies, 
and endomyocardial biopsy. It is key to identify a 
potentially treatable substrate and then to risk stratify 
patients for treatment including consideration of an 


implantable defibrillator (ICD) or cardiac 
resynchronisation device®. 
Advances in cardiovascular magnetic 


resonance (CMR) provide the potential to address all 
these important issues in a single scan setting 
complementing other non-invasive tools and genetic 
testing. The cost-effectiveness of non-stress CMR has 
been highlighted recently pointing out the ability of 
CMR to act as a cost-reducing gatekeeper to invasive 
coronary angiography in specific clinical settings ®. 

In this review, Non-Ischaemic 
Cardiomyopathies (NICMP) are approached from a 
clinical point of view outlining the diagnostic and 
prognostic role of CMR as an integral part of the 
clinical decision making algorithm”. 

Cardiac magnetic resonance (CMR) is a 
valuable tool forevaluation of patients with, or at risk 
for, heart failure and has a growing impact on 
diagnosis, clinical management, and decision making. 
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Through its ability to characterize the 
myocardium by using multiple different imaging 
parameters, it provides insight into the etiology of the 
underlying heart failure and its prognosis”. 


CMR is widely accepted as the reference 
standard for quantifying chamber size and ejection 
fraction. Additionally, tissue characterization 
techniques such as late gadolintum enhancement 
(LGE) and other quantitative parameters such as T1 
mapping, bothnative and with measurement of 
extracellular volume fraction;T2 mapping; and T2* 
mapping have been validated against histological 
findings in a wide range of clinical scenarios.In 
particular, the pattern of LGE in the myocardium can 
help determine the underlying etiology of the heart 
failure. The presence and extent of LGE determine 
prognosisin many of the non ischemic 
cardiomyopathies. The use of CMR should increase as 
its utility in characterization and assessment of 
prognosis in  cardiomyopathies is increasingly 
recognized ®©. 

Contrast-enhanced CMRI can play a role in the 
differentiation between primary dilated 
cardiomyopathy and ischemic cardiomyopathy 
through the identification of myocardial scarring or 
fibrosis as presence of delayed enhancement. This 
would reduce the costs and inherent risk associated 
with invasive cardiac catheterization on which the 
diagnosis of cardiomyopathy is still dependent ©. In 
addition, CMRI in non-ischemic cardiomypathy 
patients strongly predicts adverse cardiac 
outcomes, Cardiac magnetic resonance imaging is 
frequently used as a part of the cardiac workup and can 
be used to accurately identify the distribution of scar 
patterns, scar characterization, and measure the 
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ventricular chamber size and function. The 
identification of MRI characteristics able to 
differentiate cardiac sarcoidosis fromArrhythmogenic 
Right Ventricular Dysplasia (ARVC) could prompt 
additional clinical testing and eventually lead to a 
better and more accurate diagnosis approach). 

Cardiac cine MRI along with delayed 
myocardial enhancement MRI and other MRI 
techniques can provide information beyond 
echocardiography for tissue characterization.MRI is 
increasingly being used for evaluation of genetically 
positive, phenotypically negative patients as well as for 
risk stratification”. 


AIM OF THE WORK 

This study aims to identify the role and 
diagnostic potential of cardiac magnetic resonance 
imaging to diagnose and differentiate various types of 
cardiomyopathy. 


PATIENTS AND METHODS 

This study is an observational cross sectional 
study. It included 50 patients with suspected different 
types of non-ischemic cardiomyopathies referred from 
outpatient clinic of Cardiology at Al-Hussein 
University hospital from November 2018 to July 2019. 


Inclusion criteria: 

Patients with different types of non-ischemic 
cardiomyopathies diagnosed by clinical data and 
echocardiography including the following: 

e Dilated Cardiomypathy. 

e Hypertrophic Cardiomyopathy. 

e Restrictive Cardiomyopthy. 

e Specific types of non-ischemic cardiomyopathy. 


Exclusion criteria: 

e Patients with cardiomyopathy due to coronary 
artery disease. 

e Patients with cardiac devices (ICD, pace mker and 
CRT). 

e Patients with metallic implantsEx .Mechanical 
Prosthetic valves. 

e Patients with gadolinium hypersensitivity. 

e Patients with renal impairment of GFR below 30 
ml/min. 

e Patient with Severe claustrophobia. 


Ethical approval and written informed consent: 

An approval of the study was obtained from Al- 
Azhar University academic and ethical committee. 
Every patient signed an informed written consent for 
acceptance of the operation. 


Methods: 
Patient preparation and Set up: 

No special instructions are required prior to the 
examination. Medications are not to be discontinued. 

First, a medical history was taken. Patients 
were then screened for contraindication to MR 
imaging. All undergarments containing nylon or metal 
were removed. The former may cause artifacts because 
of static electricity and the latter can cause image 
degradation. 

All steps of the study were explained in details 
for each patient including breath hold instructions. To 
evaluate patients ability of breath-holding for 
relatively long time; they were required to perform a 
deep inspiration and to continue to hold their breath 
without pushing (1.e., Valsalva maneuver). 

Sedation may berequired in pediatric case. 
Some the patients had regular sinus rhythm while 
others was complaining of arrhythmia such as cases 
with ARVD, some cases of HCM and some of 
ischemic cases. 


Magnetic Resonance Imager 

The study was done at Radiology department 
of Al-Hussien university hospital, Al-Azhar 
University, Cairo, Egypt; during the rest of the study 
till July, 2019 using a Philips Achieva (1.5 Tesla) 
superconducting magnet (Netherland). 


Patient Position 

All patients were studied in the supine 
position, head first. The patient’s knees and legs could 
be elevated to help relieve back strain and secure the 
patient’s comfort. The patients were offered cotton 
blankets for warmth. Head phones with the MRI 
machine were used to reduce repetitive gradient noise 
and in the same time allow the patients to hear the 
breath-hold instructions. 


ECG Lead positioning: 

Four carbon fibers ECG pads were placed on 
the anterior chest wall, the first is placed 1 cm to the 
left of the xyphi-sternum, the second and the third are 
places in such a way that they are aligned at 90° to each 
other where the first electrode forms the right angle and 
the distance between the electrodes 15 cm. The fourth 
electrode is placed below the first electrode (Figure 1). 

The ECG leads were attached. The green lead 
to the first pad, the red lead to the second pad, the white 
lead to the third pad, and the black lead to the fourth 
pad. 

The QRS complex is then checked on the MRI 
monitor, adjustments of the site of the leads is done 
accordingly. The patient’s heart rate is also detected on 
MRI monitor; it is used to determine the cardiac 
frequency as it should be close to the patient’s heart 
rate. It was adjusted frequently in patients with 
arrhythmia according to changes in heart rate. 
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Figure (1): Electrode positioning (Manual Philips). 


The Respiratory Sensor 

The respiratory sensor was placed over the 
maximum area of respiratory movement (abdomen and 
thorax) under the coil. A strap was used to fix the 
sensor. The respiratory signal was then checked as the 
respiratory wave appeared on the monitor and was used 
to detect the patient’s respiratory rhythm and 
synchronize breath hold instructions to the patient’s 
abilities, Figure (2) Respiratory sensor. 

The SENSE (sensitivity encoding) cardiac coil 
(6 element phased-array coil, receive only) was used. 
It has a rigid lower part and flexible upper part. The 
lower part contains two phased array coil elements and 
the upper part contains four phased array elements. 


The coil is positioned on the chest, so that the 
midline of its upper part lies just below the 
sternoclavicular notch and the lower part of the coil lies 
underneath the patient. It is carefully strapped into the 
patient by four straps. The connection to the magnet is 
checked. 


Image Acquisition 

Scout views in the three orthogonal planes 
without breath holding. Planning vertical long axis 
image from the axial orthogonal image at the level of 
the left ventricle.Planning the horizontal long axis 
view from the vertical long axis view. Planning the 
short axis view from the horizontal long axis view 
(Fig.103). 





Figure (2): Planning of the cardiac views. 
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Data Analysis 

Analysis of the CMR (DICOM) images was 
performed using Brilliance 170 P workstation. 
Left ventricular ejection fraction and volumes were 
quantified automatically from the cine images after 
manual tracing of the endocardial border of the left 
ventricle in the short axis images during end systole and 
end diastole for each slice position. 
Right ventricular ejection fraction and volumes were 
quantified by the same method for cases of pathologies 
related to right ventricle. 
For regional wall motion analysis: cine MRI was 
evaluated. Wall motion abnormality was classified into: 

- Mild-to-moderate hypokinesia. 

- Severe hypokinesia. 

- Akinesia or dyskinesia. 

e Determination of the presence or absence of late 
gadolinium enhancement was done by reviewing 
all contrast-enhanced images. Enhancement 
patterns were classified into subendocardial, 
transmural (more than 50% of wall thickness), 
subepicardial, midwall or pathymesocardial. 


Statistical analysis: 

Recorded data were analyzed using the statistical 
package for social sciences, version 20.0 (SPSS Inc., 
Chicago, Illinois, USA). Quantitative data were expressed 
as mean standard deviation (SD). Qualitative data were 
expressed as frequency and percentage. 

The following tests were done: 

= Independent-samples t-test of significance was 
used when comparing between two means. 

= Chi-square (x°) test of significance was used in 
order to compare proportions between two 
qualitative parameters. 

= The confidence interval was set to 95% and the 
margin of error accepted was set to 5%. The p- 


value was considered significant as the 
following: 
= Probability (P-value) 


-P-value <0.05 was considered significant. 
-P-value <0.001 was considered as highly significant. 
-P-value >0.05 was considered insignificant. 


RESULTS 

Our study included 50 patients with suspected 
different types of non-ischemic cardiomyopathy on 
basis of echocardiography, ECG changes or CT 
angiography of the coronary arteries. Some of them 
were referred for pre-operative evaluation. Minor of 
them were referred for evaluation of ventricular 
masses accidentally discover during 
echocardiography. 


Table (1): Cause of reference of cases: 


Suspected CMP 


Pre-operative evaluation 


Vent. Masses 





Male gender predominated our study 
population 36 males and 14 females (male/female 
ratio=2.5/1). 





G male 














Figure (3): Showing the distribution of males to 
female cases of the study 


All patients were subjected to delayed enhancement 

cardiac MRI 

Involves 50 patients that was suspected to have different 

causes of non-ischemic cardiomyopathies. 

They weresubdivided into (Diagram 12) 

1. Group A (primary cardiomyopathy: 36 patients; 
64%) 

2. Group B (secondary cardiomyopathy: 18 patients; 
36%) 

Different patterns of enhancement according to the 

following table 


Table (2): Showing different patterns of enhancement. 


pattern 
(Zebra pattern) 





Group A include 36 patients with primary 
cardiomyopathy not related to other causes and were 
distributed as follow (Diagram 13). 

1. Hypertrophic cardiomyopathy: 15 cases, 45,4 % of 
group A cases. 

2. Primary dilated cardiomyopathy: 8 cases, 22.2 % of 
group A cases. 

3. Primary restrictive cardiomyopathy: 4 case, 11% of 
group A cases. 

4. Arrhythmogenic right ventricular dysplasia: 2 cases, 
5.5% of group A cases. 

5. Left ventricular non-compaction: 5 cases, 13.8 % of 
group A cases. 

6. Tako-t subocardiomyopathy: 2 case, 5.5 % of group 
A cases. 
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Figure (4): Illustration showing number of cases in 
different types of group A 


The study involve 15 cases of hypertrophic 
cardiomyopathy with excellent assessment of the 
morphological type of hypertrophic cardiomyopathy as 
well as its functional impact whether occurrence of left 
ventricular outflow obstruction, systolic anterior wall 
motion of the mitral valve as well as right ventricular 
involvement. Delayed enhancement reveals the extent of 
myocardial fibrosis and scarring. 

The patients’ age ranged from 1 year to 35 years 
old with main age 18.3 years. 

Their history varies from shortness of breath, 
poor feeding and weight gain in one patient (1 year old). 

Other symptoms include recurrent chest pain 
with giant Q-wave in ECG, repeated syncopal attacks, 
palpitation and easy fatigability. 

Positive family history of unexplained sudden 
cardiac death was detected in 6 cases (40% of cases). 


According to the morphological types: 

e Symmetrical type was seen in 4 cases of 15 cases 
(28.6%). 

e Mid-ventricular type was seen in 3 cases of 15 cases 
(21.4%). 

e Sigmoid type with reversed septal contour was seen 
in 3 cases of 15 cases (21.4 %). 

e Localized mass like form in 2 cases of 15 cases (7.2 
%). 

e Bi-ventricular involvement was seen in 3 cases of 15 
cases (21.4%). 

The ejection fraction of these cases ranges from 
38 to 77 (main 57.5). 


The study contains 8 cases of primary dilated 
cardiomyopathy 
- They all presents with variable degree of left 
ventricular +/- right ventricular failure. 
- All showed the characteristic pattern AII of delayed 
enhancement. 
- All presented with impaired systolic function with 
ejection fraction 27.5 to 44.2; main ejection fraction 
(34.4). 


- All cases showed mild to moderate mitral regurge 
(100% of cases), tricuspid regurge was seen in 3 cases 
(75% of cases) and aortic regurge was seen in 4 cases 
(50 % of cases). 

- The most value of MRI study of these patients is to 
differentiate whether if heart failure is related to Iry 
dilated cardiomyopathy or other causes such as ischemia 
as they have different management in each groups. 

Two cases of Arrhythmogenic right ventricular 
dysplasia has been reported in the study presenting with 
palpation, dyspnea, recurrent syncopal attacks. ECG 
changes done by Holter methods were suggestive of the 
disease. 

All shows right ventricular dilatation with 
impaired right ventricular function, apical ballooning 
and evidence of variable degree of fibrofatty infiltration. 

Four cases of primary restrictive 
cardiomyopathy were seen showing characteristic bi- 
atrial dilatation and impaired left ventricular diastolic 
function. 

Evidence of pulmonary venous congestion was noted. 
Pericardial effusion and ascites was seen in two of these 
cases. 

The history and work-up was unremarkable for 
any other causes of secondary restrictive 
cardiomyopathy .No sign of pericardial disease 
(constrictive pericarditis) was seen in our cases. 


Five cases of left ventricular non-compaction 
were seen in the study and were accidentally discovered 
during routine echocardiographic evaluation. 

Two cases of Tako-tsubo cardiomyopathy were 
seen showing characteristic apical ballooning with 
impaired left ventricular function. 

ECG changes and invasive catheter were 
unremarkable. 

These cases underwent another follow-up study 
3 months later showing improvement of both functional 
and morphological appearances. 


Group B include 18 patients with secondary 
cardiomyopathy related to known causes and were 
distributed as follow. 

1. Toxic cardiomyopathy (alcoholic): 4 case, 22.2 % 
of group b2 cases. 

2. Endomyocardial fibrosis: 1 case, 5 % of group b2 
cases. 

3. Iron overload related cardiomyopathy: 3 cases, 
16.6 % of group b2 cases. 

4. Cardiac Amyloidosis: 3 cases, 16.6 % of group b2 
cases. 

5. Cardiac sarcoidosis: 3 cases, 16.6 % of group b2 
cases. 

6. Post-inflammatory cardiomyopathy: 4 cases, 22.4 
% of group b2 cases. 


Different causes of dilated cardiomyopathy 
were demonstrated in table (3). 
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Table (3): Showing causes of secondary cardiomyopathy 


Cardiomyopathy a eaa ss a ee 


cardiomyopathy 


Cardiac Amyloidosis secondary amyloidosis in patient with 
a a renal disease 


Cardiac sarcoidosis pe to sarcoid deposition with 
long-standing pulmonary sarcoidosis 


Post-inflammatory Post-viral myocarditis and acute peri- 
cardiomyopathy myocarditis 


The morphologic patterns of cardiomyopathy were: 
e Dilated pattern in 8 cases 44.4%. 

e Hypertrophic pattern in 4 case 22.2%. 

e Restrictive pattern in 3 case 16.6 %. 

e Mixed pattern in 3 case 16.6 %. 








dilated hypertrophic restrictive mixed 
Figure (5): Illustration showing number of cases in different types of group B 
The pattern of delayed enhancement was as follow: 


Table (4): showing different patterns of delayed hyperenhancement in group B 


0: 2 cases of endomyocardial fibrosis and iron overload 
I: one case of toxic cardiomyopathy 


II: 2 cases of post-inflammtory 
III: one case of cardiac sarcoid 
IV: one case of cardiac amyloidosis 





Associated findings were as follow: 

1. Mitral regurge and tricuspid regurge detected in cases of dilated pattern. 

2. Apical mural thrombus: characteristic of endomyocardial fibrosis. 

3. Pulmonary lesions, mediastinal lymphadenopathy and pericardial effusion in case of cardiac sarcoid. 
4. Assessment of hepatic iron overload in the same study in case of chronic anemias. 
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Illustrative Cases 


Case 1 
e Female Patients, 29y refered from cardiac outpatient clinic. 
e Echocardiography: left ventricular asymmetrical hypertrophic myocardium, EF =79%. 


CMR findings 

e Left ventricular asymmetrical myocardial hypertrophy , maximum wall thickness is noted at basal anterior wallof 
basal cavitary region that measures about 25mm. 

e Evidence of LVOT narrowing and SAM of mitral valve during rest with estimated gradient below 16 mmHg. 

e [LGE left ventricular septal and inferior wall mesocardial patchy enhancement is noted involving the apical 
smidcavitary and basal levels of myocardium. 

e Mild mitral valve regurgitation is noted (RF=18%). 

e LVM =151 gm, Indexed LV values to BSA of 0.90 = 92 g/m’. 


A 29-year-old female with HOCM and systolic anterior motion of the mitral valve causing subvalvular aortic stenosis 
and mitral regurgitation. 





(b) 


Figure (6): A three-chamber SSFP image acquired at 1.5T shows narrowing of the subvalvular left ventricular outflow 
tract (LVOT) during systole between the hypertrophied interventricular septum and the anterior leaflet of the mitral 
valve. Mitral regurgitation is also noted on the right image. 





Figure (7): LGE: Short axis PSIR images showing patchy, midmyocardial pattern of enhancement in the 
interventricular septum, particularly near the insertion of the right ventricular free wall. 


3946 


ejhm.journals.ekb.eg 


Case 2 


A 43-year-old male with idiopathic dilated cardiomyopathy (DCM). 
The four-chamber SSFP images acquired at 1.5T shows a markedly dilated left ventricle (LV) and severely 
decreased LV systolic function. The calculated LV ejection fraction was 21%, DCE images show mid-myocardial 


AA ee) Oe 
~~ 


enhancement in the interventricular septum 





(d) 


Figure (8): a: A four-chamber DCE image. b: Short-axis DCE image. c: A four-chamber SSFP image at end- 
diastole. D: A four-chamber SSFP image at end-systole. 


DISCUSSION 

The current study demonstrates the feasibility of 
a time saving non-invasive MRI protocols that combines 
cine function, gadolinium-enhanced resting first-pass 
perfusion and Delayed enhancement CMR for diagnosis 
of non-ischemic cardiomyopathies in a routine clinical 
setting. Our study was performed for 50 patients 
suspecting or known to have non ischemic 
cardiomyopathies. All patients underwent the CMR 
examination with no known complications. 

The most recent study done by Coleman et al. 
©), conclude that CMR appears to be highly relevant in 
the clinical as well as research evaluation of patients 
with overt as well as pre-clinical HCM. Late 
enhancement after gadolinium administration allows 
tissue characterization of myocardial fibrosis. The 
method may potentially identify HCM patients at 
greatest risk for adverse cardiac events. CMR evaluation 
of HCM mutation carriers in an early stage of disease 
has yet to be extensively evaluated, but represents a 


promising method for exploring the inter-relationship 
between functional, morphologic and tissue 
abnormalities in HCM. 
In our study, the morphological types were: 
e Symmetrical type in 4 cases of 15 cases (28.6%) 
e Mid-ventricular type in 3 cases of 15 cases (21.4%) 
e Sigmoid type with reversed septal contour seen in 3 
cases of I5cases (21.4 %) 
e Localized mass like form in 1 case of 15 cases (7.2 
%) 
e Bi-ventricular involvement seen in 3 cases of 
l5cases (21.4%) 
- There was partial left ventricular outflow obstruction 
was seen in 6 cases (42.9%). Systolic anterior wall 
motion (SAM) was seen 1n 7 cases (42.9%). 
And mitral stenosis was an association in one case 
(7.2%). 
The pattern of late enhancement varies from 
case to case with pattern BO seen in three cases and 
pattern BI detected in eleven cases. 
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So, our study shows excellent assessment of the 
morphological type of hypertrophic cardiomyopathy as 
well as its functional impact whether occurrence of left 
ventricular outflow obstruction, systolic anterior wall 
motion of the mitral valve as well as right ventricular 
involvement. Delayed enhancement reveals the extent of 
myocardial fibrosis and scarring. The prognostic 
significance of the presence of LGE in HCM to adverse 
outcome is high. The presence of LGE in HCM patients 
has been associated with sudden cardiac death, systolic 
dysfunction and non-sustained ventricular 
tachycardia. Multiple factors have been proposed in 
the etiology of myocardial fibrosis in HCM patients, 
although the true origin has not yet been determined. 
Ischemia may result from microvascular disease; 
increased end diastolic pressure together with the 
increased demand of LVH might initiate the processes 
of myocyte death and replacement fibrosis as a repair 
process ®. 


Regarding dilated Cardiomyopathy (HCM): 

Recognition and differentiation of the 
underlying pathological substrate leading to ventricular 
dilatation may be crucial not only to specifically the 
target patients therapy (e.g. treatment of heart failure 
symptoms versus revascularization versus 
immunosuppressive and/or antiviral) but also for better 
individual risk stratification because of the extremely 
variable prognostic implications associated with the 
different forms of disease®. 

The study contains 4 cases of primary dilated 
cardiomyopathy presenting with variable degree of left 
ventricular + right ventricular failure and showed the 
characteristic pattern BII of delayed enhancement, the 
ejection fraction ranges from 27.5 to 44.2; main ejection 
fraction (34.4). All showed mild to moderate mitral 
regurge (100% of cases), tricuspid regurge was seen in 
3 cases (75% of cases) and aortic regurge was seen in 
two cases (50 % of cases). 

The main clinical indication and value of MRI 
study of these patients is to differentiate whether if heart 
failure is related to Iry dilated cardiomyopathy or other 
causes such as ischemia as they have different 
management in each groups. 

Moreover, our study was excellent in 
differentiating primary from the secondary types of 
dilated cardiomyopathy , 4 cases that present with 
dilated pattern and revealed to be toxic (alcoholic) in one 
case, Iron overload related cardiomyopathy in 1 case, 
Post-inflammatory cardiomyopathy in 2 cases. 


Regarding restrictive Cardiomyopathy: 

Our study included 4 cases of primary restrictive 
cardiomyopathy and one case of secondary 
cardiomyopathy due to endomyocardial fibrosis. 

In these cases cardiac MRI shows excellent 
assessment in the first case differentiating it from 
constrictive pericarditis and visualization of the apical 
thrombi in the last case. 


A study done by Jacquier et al. stated that Cardiac 
MRI is a fundamental diagnostic tool because it helps in 
the differentiation between restrictive CMP and 
constrictive pericarditis, which have different 
therapeutic management since constrictive pericarditis 
requires surgical resection or stripping of the 
pericardium, whereas non-surgical management is used 
for RCM. Although reduced ventricular filling and 
diastolic volumes may be features of both diseases, 
pericardial thickening (>4 mm) is typical of constrictive 
pericarditis ®. 

CMR showed that in restrictive CMP, septal 
convexity is maintained in all respiratory phases, where 
as in constrictive pericarditis, septal flattening can be 
observed in early inspiration. 
Regarding Arrhythmogenic Ventricular 
Cardiomyopathy /Dysplasia: 

Our study included two cases of ARVD with 
excellent assessment of right ventricular dilatation with 
impaired right ventricular function, apical ballooning 
and evidence of variable degree of fibrofatty infiltration. 

ARVD remains an enigmatic disease and the 
diagnosis of ARVD is often challenging, especially at its 
early stages. Minor and major diagnostic criteria for 
ARVD have been proposed by the Task Force of the 
Working Group on Cardiomyopathies at 1994. These 
criteria encompass structural, histological, 
electrocardiographic, arrhythmic and genetic factors. On 
the basis of this classification, diagnosis of ARVD is 
fulfilled in the presence of two major criteria, one major 
plus two minor criteria, or four minor criteria from 
different groups “® ™, 


Right 


Regarding Left Ventricular Non-Compaction: 

The incidence in adults is about0.05%, in our 
study 5 cases were included. Birnie et al.“?, used 
diastolic steadystate free precession cine frames to 
determine the ratio of thickness of the trabecular and 
compact layers, the trabeculations being more easily 
identified by CMR in the relaxed heart. The diastolic 
ratio of 2.3 showed high diagnostic accuracy for 
distinguishing pathological LVNC from the degrees of 
non-compaction observed in healthy, dilated, 
andhypertrophied hearts. A NC/C ratio of 2.3 in diastole 
distinguished pathological non-compaction, with values 
for sensitivity, specificity, positive, and negative 
predictions of 86%, 99%, 75%, and 99%, 
respectively@. 

Jacquier et al. conclude that the value of 
trabeculated LV mass above 20% of the global mass of 
the LV predicted the diagnosis of LVNC.The method 
described is reproducible and provides an assessment of 
the global amount of LV trabeculation. A trabeculated 
LV mass above 20% of the global LV mass is highly 
sensitive and specific for the diagnosis of LVNC ™. 


Regarding Amyloidosis: 
Our study included one patient with cardiac 
amyloidosis in a patient with chronic renal failure that 
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shows hypertrophic pattern. CMR was excellent in 
demonstrating the typical pattern of enhancement 
differentiating it from other causes of hypertrophic 
pattern. 

Detection of early stages, which may respond to 
therapy and exclusion of other disease mimicking 
amyloidosis appears crucial for patient’s management 
(12) 

Most recent studies concluded that Gadolinium- 
based contrast agents (GBCAs) increase the risk for NSF 
among patients with impaired elimination of the drugs. 
Avoid use of GBCAs in these patients unless the 
diagnostic information is essential and not available with 
non-contrasted MRI or other modalities. NSF may result 
in fatal or debilitating fibrosis affecting the skin, muscle 
and internal organs. They stated that the risk for NSF 
appears highest among patients with chronic, severe 
kidney disease (GFR <30 mL/min) and acute kidney 
injury. Also, they recommended screening patients for 
acute kidney injury and other conditions that may reduce 
renal function. For patients at risk for chronically 
reduced renal function (for example, age >60 years, 
hypertension or diabetes), estimate the glomerular 
filtration rate (GFR) through lab testing. For patients at 
highest risk for NSF, do not exceed the recommended 
dose and allow a sufficient time for elimination of the 
drug from the body prior to any re-administration “®. 


CONCLUSION AND RECOMMENDATION 

CMR is a valuable (minimally or non-invasive) 
imaging technique in patients with suspected or known 
to have non ischemic cardiomyopathies. It help to 
identify the underlying cause, predict prognosis and 
responsiveness to therapy and affect management as 
well follow-up and most recently as primary prevention 
diagnostic tool. Further researches should focus on each 
type of non-ischemic cardiomyopathy thus providing 
more diagnostic value with more benefit to the clinicians 
for management of their patients. 
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